=> d his 



(FILE 'HOME' ENTERED AT 12:57:09 ON 31 MAR 2003) 

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, AQUASCI, 
BIOBUSINESS, BIOCOMMERCE, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, 
CANCERLIT, CAPLUS, CEABA-VTB, CEN, CIN, CONFSCI, CROPB, CROPU, DDFB, 
DDFU, DGENE, DRUGB, DRUGLAUNCH, DRUGMONOG2, ENTERED AT 12:57:21 ON 
31 MAR 2003 

SEA (PROCHYMOS? OR CHYMOS?) AND (CAME? OR GOAT? OR SHEEP? OR LA 

45 FILE AGRICOLA 

2 FILE ANABSTR 

3 FILE AQUASCI 

23 FILE BIOBUSINESS 
1 FILE BIOCOMMERCE 
189 FILE BIOSIS 
31 FILE BIOTECHABS 
31 FILE BIOTECHDS 
40 FILE BIOTECHNO 
281 FILE CABA 

4 FILE CANCERLIT 
266 FILE CAPLUS 

4 FILE CEABA-VTB 
1 FILE CONFSCI 

7 FILE DDFB 
18 FILE DDFU 

8 FILE DGENE 
7 FILE DRUGB 
25 FILE DRUGU 

1 FILE DRUGUPDATES 
76 FILEEMBASE 

22 FILE ESBIOBASE 

2 FILEFEDRIP 

4 FILEFOREGE 
74 FILEFROSTI 
157 FILEFSTA 

47 FILE GENBANK 

13 FILE IFIPAT 

15 FILE JICST-EPLUS 
34 FILE LIFESCI 

149 FILE MEDLINE 

1 FILENTIS 

56 FILE PASCAL 

2 FILEPHIN 

16 FILE PROMT 

134 FILE SCISEARCH 

33 FILE TOXCENTER 
1272 FILE USPATFULL 

25 FILE USPAT2 

.3 FILE VETB 

5 FILE VETU 
18 FILEWPIDS 

18 FILE WPINDEX 
15 FILE NLDB 

LI QUE (PROCHYMOS? OR CHYMOS?) AND (CAME? OR GOAT? OR SHEEP? OR LA 



FILE 'USPATFULL, CABA, CAPLUS, BIOSIS, FSTA, MEDLINE, SCISEARCH, EMBASE, 
FROSTI, PASCAL, GENBANK, AGRICOLA, BIOTECHNO, LIFESCI, TOXCENTER, 
BIOTECHDS, DRUGU, USPAT2, BIOBUSINESS' ENTERED AT 13:01:15 ON 31 MAR 2003 

L2 1 5077 S (PROCHYMOS? OR CHYMOS?) 

L3 45 S L2 (S) CAMEL? 

L4 26 DUP REM L3 ( 1 9 DUPLICATES REMOVED) 

L5 1 293 S L2 (S) (LAMB? OR SHEEP? OR GOAT? OR CAPRIN? OR PORCIN? OR PI 
L6 323 S L5 (S) (ISOLAT? OR CLON? OR RECOMBIN?) 
L7 190 DUP REM L6 (133 DUPLICATES REMOVED) 
L8 60 S L7 (S) PRODUC? 




Welcome to STN International! Enter x:x 

LOGINID : sssptal652dmr 

PASSWORD: 

TERMINAL (ENTER l f 2, 3, OR ?):2 



r * * 


* * 


* * 


* * 


* Welcome to STN International ********** 


NEWS 


1 






Web Page URLs for STN Seminar Schedule - N. America 


NEWS 


2 


Apr 


08 
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ENERGY, INS PEC 


NEWS 


42 


Feb 


13 


CANCERLIT is no longer being updated 


NEWS 


43 


Feb 


24 


METADEX enhancements 


NEWS 


44 


Feb 


24 


PCTGEN now available on STN 
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TEMA now available on STN 
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2 0 EVENTLINE will be removed from STN 
24 PATDPAFULL now available on STN 

24 Additional information for trade-named substances without 

structures available in REGISTRY 
24 Indexing from 1957 to 1966 added to records in CA/CAPLUS 

January 6 CURRENT WINDOWS VERSION IS V6.01a, 
CURRENT MACINTOSH VERSION IS V6.0b(ENG) AND V6 . OJb ( JP) , 
AND CURRENT DISCOVER FILE IS DATED 01 OCTOBER 2 002 
STN Operating Hours Plus Help Desk Availability- 
General Internet Information 
Welcome Banner and News Items 

Direct Dial and Telecommunication Network Access to STN 
CAS World Wide Web Site (general information) 



Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 
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FILE 'HOME' ENTERED AT 12:57:09 ON 31 MAR 2003 



=> index bioscience medicine 

FILE 'DRUGMONOG' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

INDEX 'ADISCTI, ADIS INSIGHT, ADISNEWS, AGRICOLA, ANABSTR, AQUASCI, BIOBUSINESS, 
BIOCOMMERCE, BIOSIS, BIOTECHABS , BIOTECHDS , BIOTECHNO, CABA, CANCERLIT, 
CAPLUS, CEABA-VTB, CEN, CIN, CONFSCI, CROPB, CROPU, DDFB , DDFU, DGENE , 
DRUGB, DRUGLAUNCH, DRUGMONOG2 , ENTERED AT 12:57:21 ON 31 MAR 2 003 



69 FILES IN THE FILE LIST IN STN INDEX 



Enter SET DETAIL ON to see search term postings or to view 
search error messages that display as 0* with SET DETAIL OFF. 

=> s (prochymos? or chymos?) and (came? or goat? or sheep? or lamb? or porci? or 



or caprin? or 


buff a? or hors? or equid?) 


45 


FILE 


AGRICOLA 


2 


FILE 


ANABSTR 


3 


FILE 


AQUASCI 


23 


FILE 


BIOBUSINESS 


1 


FILE 


BIOCOMMERCE 


189 


FILE 


BIOSIS 


31 


FILE 


BIOTECHABS 


31 


FILE 


BIOTECHDS 


40 


FILE 


BIOTECHNO 


281 


FILE 


CABA 


FILES SEARCHED. . . 
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FILE 


CANCERLIT 


266 


FILE 


CAPLUS 


4 


FILE 


CEABA-VTB 


1 


FILE 


CONFSCI 


7 


FILE 


DDFB 



18 FILE DDFU 
8 FILE DGENE 
7 FILE DRUGB 

25 FILE DRUGU 
29 FILES SEARCHED. . . 



1 


FILE 


DRUGUPDATES 


76 


FILE 


EMBASE 


22 


FILE 


ESBIOBASE 


2 


FILE 


FEDRIP 


4 


FILE 


FOREGE 


74 


FILE 


FROSTI 


157 


FILE 


FSTA 


47 


FILE 


GENBANK 


13 


FILE 


IFIPAT 


15 


FILE 


JICST-EPLUS 



43 FILES SEARCHED. . . 

34 FILE LIFESCI 
14 9. FILE MEDLINE 

1 FILE NTIS 
56 FILE PASCAL 

2 FILE PHIN 
16 FILE PROMT 

57 FILES SEARCHED . . . 

134 FILE SCISEARCH 
33 FILE TOXCENTER 
1272 FILE US PAT FULL 
25 FILE US PAT 2 

3 FILE VETB 
5 FILE VETU 

18 FILE WPIDS 
18 FILE WPINDEX 
66 FILES SEARCHED. . . 

15 FILE NLDB 

44 FILES HAVE ONE OR MORE ANSWERS, 69 FILES SEARCHED IN STNINDEX 

LI QUE (PROCHYMOS? OR CHYMOS?) AND (CAME? OR GOAT? OR SHEEP? OR LAMB? OR PORC 



I? OR PIG? OR CAPRIN? OR BUFFA? OR HORS? OR EQUID? ) 



= > d rank 



Fl 

F2 

F3 

F4 

F5 

F6 

F7_ 

F8~ 

F9 

F10 

Fll 

F12 

F13 

F14 

F15 

F16 

F17 

F18 

F19 

F20 

F21 

F22 

F23 

F24 

F25 



1272 



281 
266 
189 
157 
149 
134 
76 
74 
56 
47 
45 
40 
34 
33 
31 
31 
25 
25 
23 
22 
18 
18 
18 
16 



US PAT FULL 

CABA 

CAPLUS 

BIOSIS 

FSTA 

MEDLINE ' 

SCISEARCH 

EMBASE 

FROSTI 

PASCAL 

GENBANK 

AGRICOLA 

BIOTECHNO 

LIFESCI 

TOXCENTER 

BIOTECHABS 

BIOTECHDS 

DRUGU 

USPAT2 

BIOBUSINESS 

ESBIOBASE 

DDFU 

WPIDS 

WPINDEX 

PROMT 





F26 
F27 
F28 
F29 
F30 
F31 
F32 
F33 
F34 
F35 
F36 
F37 
F3 8 
F39 
F40 
F41 
F42 
F43 
F44 



15 
15 
13 
8 
7 
7 
5 
4 
4 
4 
3 
3 
2 
2 
2 
1 
1 
1 
1 



JICST-EPLUS 

NLDB 

IFIPAT 

DGENE 

DDFB 

DRUGB 

VETO 

CANCERLIT 

CEABA-VTB 

FOREGE 

AQUAS CI 

VETB 

ANABSTR 

FEDRIP- 

PHIN 

BIOCOMMERCE 
CONFSCI 
DRUGUPDATES 
NTIS 



=> file fl-f20 

COST IN U.S. DOLLARS 



SINCE FILE 
ENTRY 
3 . 85 



TOTAL 
SESSION 
4 . 06 



FULL ESTIMATED COST 



FILE ' US PAT FULL ' ENTERED AT 13:01:15 ON 31 MAR 2 003 

CA INDEXING COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' CABA' ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2003 CAB INTERNATIONAL (CABI) 

FILE » CAPLUS 1 ENTERED AT 13:01:15 ON 31 MAR 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 13:01:15 ON -31 MAR 2003 
COPYRIGHT (C) 2003 BIOLOGICAL ABSTRACTS INC. (R) 

FILE 1 FSTA 1 ENTERED AT 13:01:15 ON 31 MAR 2003 

COPYRIGHT (C) 2003 International Food Information Service 

FILE 'MEDLINE' ENTERED AT 13:01:15 ON 31 MAR 2003 

FILE ' SCISEARCH' ENTERED AT 13:01:15 ON 31 MAR 2 0 03 

COPYRIGHT (C) 2003 Institute for Scientific Information (ISI) (R) 

FILE ' EMBASE' ENTERED AT 13:01:15 ON 31 MAR 2003 

COPYRIGHT (C) 2 003 Elsevier Science B.V. All rights reserved. 

FILE ' FROSTI 1 ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2 003 Leatherhead Food Research Association 

FILE * PASCAL 1 ENTERED AT 13:01:15 ON 31 MAR 2003 

Any reproduction or- dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2003 INIST-CNRS. All rights reserved. 

FILE 'GENBANK' ENTERED AT 13:01:15 ON 31 MAR 2003 

FILE 1 AGRICOLA' ENTERED AT 13:01:15 ON 31 MAR 2003 

FILE 1 BIOTECHNO ' ENTERED AT 13:01:15 ON 31 MAR 2003 



COPYRIGHT (C) 2003 Elsevier Science B.V., Amsterdam. All rights reserved. 



FILE ' LIFESCI' ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2 003 Cambridge Scientific Abstracts (CSA) 



FILE ' TOXCENTER ' ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2 003 ACS 

FILE ' BIOTECHABS 1 ACCESS NOT AUTHORIZED 

FILE ' BIOTECHDS 1 ENTERED AT 13:01:15 'ON 31 MAR 2003 

COPYRIGHT (C) 2 003 THOMSON DERWENT AND INSTITUTE FOR SCIENTIFIC INFORMATION 

FILE 1 DRUGU ' ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2 003 THOMSON DERWENT 

FILE ' USPAT2 1 ENTERED AT 13:01:15 ON 31 MAR 2003 

CA INDEXING COPYRIGHT (C) 2 003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOBUSINESS* ENTERED AT 13:01:15 ON 31 MAR 2003 
COPYRIGHT (C) 2003 Biological Abstracts, Inc. (BIOSIS) 

=> s (prochymos? or chymos?) 

L2 15077 (PROCHYMOS? OR CHYMOS?) 

=> s 12 (s) camel? 

L3 45 L2 (S) CAMEL? 

=> dup rem 13 

DUPLICATE IS NOT AVAILABLE IN ' GENBANK 1 . 

ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 

PROCESSING COMPLETED FOR L3 

L4 26 DUP REM L3 (19 DUPLICATES REMOVED) 

=> d ti 14 1-23 

L4 ANSWER 1 OF 26 USPATFULL DUPLICATE 1 

TI Method of producing non-bovine chymosin and use hereof 

L4 ANSWER 2 OF 26 USPATFULL 

TI Method of providing polypeptide preparations with reduced enzymatic side 

activities 

L4 ANSWER 3 OF 26 USPATFULL 

TI Cheese yield enhancing method 

L4 ANSWER 4 OF 26 CAPLUS COPYRIGHT 2003 ACS 

TI Recombinant production of non-bovine chymosin and use in milk coagulation 
for cheese manufacturing 

L4 ANSWER 5 OF 26 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
TI Producing recombinant enzymes (specifically pre -prochymosin, 
prochymosin or chymosin) , useful as milk coagulating 
compositions in cheese manufacturing based on milk from any animal 
species (e.g. deer, buffalo or camel species); 

Camelus dromedarius recombinant pre-prochymosin, 
prochymosin, chymosin or glucoamylase fusion protein 
production in Aspergillus niger var. awamori 

L4 ANSWER 6 OF 26 FSTA COPYRIGHT 2 003 IFIS 

TI Separation and characterization of mares' milk . alpha .. sub . s . sub . 1- , 
.beta.-, .kappa. -caseins , .gamma. -casein-like, and proteose peptone 
component 5-like peptides. 



L4 ANSWER 7 OF 26 USPATFULL 

TI Novel resin materials and their use for recovering proteins or peptides 

L4 ANSWER 8 OF 26 CAPLUS COPYRIGHT 2003 ACS 

TI Novel resin materials and their use for recovering proteins or peptides 

L4 ANSWER 9 OF 26 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 

TI New modified chaperone protein having binding site for immature protein; 

e.g. pro-chymotrypsin, improves folding, transport and secretion when 

coexpressed with the protein 

L4 ANSWER 10 OF 26 CABA COPYRIGHT 2003 CABI DUPLICATE 2 

TI Extraction of camel rennet and its comparison with calf rennet extract. 

L4 ANSWER 11 OF 26 FSTA COPYRIGHT 2003 IFIS 

TI Extraction of camel rennet and its comparison with calf rennet extract. 

L4 ANSWER 12 OF 26 CABA COPYRIGHT 2003 CABI DUPLICATE 3 

TI Heat treatment of camel milk - Effects upon casein fraction. 

L4 ANSWER 13 OF 2 6 CABA COPYRIGHT 2 003 CABI 

TI Purification and characterization of milk clotting enzymes from adult 
camel rennet. 

L4 ANSWER 14 OF 26 CABA COPYRIGHT 2003 CABI DUPLICATE 4 

TI Enzymatic coagulation of camel milk. A study using soluble and 
immobilized chymosin. 

L4 ANSWER 15 OF 26 FROSTI COPYRIGHT 2 003 LFRA 

TI Enzymatic coagulation of camel milk. A study using soluble and 
immobilised chymosin. 

L4 ANSWER 16 OF 26 CABA COPYRIGHT 2003 CABI DUPLICATE 5 

TI Studies on camel milk casein micelles. Treatment with soluble 
and immobilized chymosin. 

L4 ANSWER 17 OF 26 CABA COPYRIGHT 2003 CABI 

TI Use of bovine calf rennet to coagulate raw camel milk. 

L4 ANSWER 18 OF 2 6 FSTA COPYRIGHT 2 003 IFIS 

TI Studies on camel milk casein micelles. Treatment with soluble 
and immobilized chymosin. 

L4 ANSWER 19 OF 26 FSTA COPYRIGHT 2003 IFIS 

TI Use of bovine calf rennet to coagulate raw camel milk. 

L4 ANSWER 20 OF 26 CABA COPYRIGHT 2 003 CABI 

TI Studies on camel casein micelles using soluble and immobilized* enzymes : 
distribution of glyco- and nonglyco- kappa -casein. 

L4 ANSWER 21 OF 2 6 CABA COPYRIGHT 2 003 CABI 

TI Studies on camels' milk coagulation using soluble and immobilized 
proteases . 

L4 ANSWER 22 OF 26 GENBANK . RTM . COPYRIGHT 2003 

TITLE (TI) : Camel (Camelus dromedarius) 

Chymosin and Pepsin as Renneting Enzymes for 
Camel Milk 

TITLE (TI) : Direct Submission 

L4 ANSWER 23 OF 26 GENBANK. RTM. COPYRIGHT 2 003 



TITLE (TI) 



Camel (Camelus dromedarius) 

Chymosin and Pepsin as Renneting Enzymes for 



Camel Milk 
TITLE (TI) : Direct Submission 



=> d ibib abs 14 2-5, 10, 13-14 



L4 ANSWER 2 OF 26 
ACCESSION NUMBER: 
TITLE : 

INVENTOR (S) : 



USPATFULL 

2002 : 287582 USPATFULL 

Method of providing polypeptide preparations with 
reduced enzymatic side activities 
Harboe, Marianne, Lyngby, DENMARK 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



Suite 1200, 1900 



US 2002160445 Al 20021031 

US 2001-779560 Al 20010209 (9) 

Utility 
APPLICATION 

Stanislaus Aksman, Hunton & Williams, 
K Street, N.W., Washington, DC, 20006 
34 
1 

2 Drawing Page(s) 
719 

INDEXING IS AVAILABLE FOR THIS PATENT. 

A method of providing polypeptide preparations having a reduced content 
of undesired enzymatic side activities, the method comprising subjecting 
a medium containing a desired polypeptide such as an enzyme, a 
pharmaceutically active or immunologically active polypeptide to a pH of 
less than 2 for a period of time that is required to inactivate the side 
activities whilst retaining the activity of the desired polypeptide. The 
method is useful for providing milk clotting enzyme products including 
rennets or coagulants based on chymosin or pepsin or microbial aspartic 
proteases e.g. derived from bacterial species and species of filamentous 
fungi . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 3 OF 26 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE_(S) 



USPATFULL 

2002: 8312 9 USPATFULL 

Cheese yield enhancing method 

Kumazawa, Yoshiyuki, Kawasaki -shi, JAPAN 

Sakamoto, Jiro, Kawasaki - shi , JAPAN 

Kuraishi, Chiya, Kawasaki - shi , JAPAN 

Nio, Noriki , Kawasaki - shi , JAPAN 

Sakaguchi, Shoji, Kawasaki -shi, JAPAN 

AJINOMOTO CO . , INC., Chuo-ku, JAPAN, 104-8315 



PATENT INFORMATION: 
APPLICATION INFO . : 



NUMBER 



KIND 



DATE 



US 2002043159 Al 20020418 

US 2001-923358 Al 20010808 (9) 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 



NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



JP 2000-263616 20000831 

Utility 

APPLICATION 

OBLON SPIVAK MCCLELLAND MAIER & NEUSTADT PC, FOURTH 

FLOOR, 1755 JEFFERSON DAVIS HIGHWAY, ARLINGTON, VA, 

22202 

7 

1 

2 Drawing Page(s) 
689 



AB Herein is disclosed a cheese yield enhancing method in a cheese 

manufacturing method including a process of separating a cheese curd 
from a whey after a milk coagulating treatment of a material milk by a 
milk coagulating enzyme, said cheese yield enhancing method comprising 
steps of: adding/mixing a protein decomposing enzyme treated material of 
a milk whey protein (a partial hydrolysate of the milk whey protein) to 
the material milk; and subjecting a resulting mixture to the milk 
coagulating treatment by the milk coagulating enzyme, or said cheese 
yield enhancing method comprising steps of: adding/mixing a partial 
hydrolysate of a milk whey protein to the material milk; allowing 
transglutaminase to act on a resulting mixture; and subjecting the 
mixture to the milk coagulating treatment by the milk coagulating 
enzyme, whereby a yield of a cheese curd from a material milk, and 
therefore a yield of cheese may be enhanced and a cheese superior in 
quality may be manufactured. 



L4 



ANSWER 4 OF 26 CAPLUS COPYRIGHT 2 003 ACS 



ACCESSION NUMBER : 
DOCUMENT NUMBER: 
TITLE : 

INVENTOR (S) : 



PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2002 : 353591 CAPLUS 
136:365764 

Recombinant production of non-bovine chymosin and use 
in milk coagulation for cheese manufacturing 
Kappeler, Stefan; Farah, Zakaria; Budtz, Peter; 
Rahbek-Nielsen, Henrik; Van Den Brink, Johannes 
Maarten 

Chr. Hansen A/S, Den. ; Eidgenoessische Technische 
Hochschule Zuerich 



PCT Int. Appl. 

CODEN: PIXXD2 

Patent 

English 

2 



57 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2002036752 A2 20020510 

WO 2002036752 A3 20020926 

W: 



WO 2001-DK731 



20011106 



AE, AG, AL, AM, AT, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, 
CN, CO, CR, CU, CZ, CZ, DE, DE, DK, DK, DM, DZ , EC, EE, EE, ES, 
FI, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KPf KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ , VN, YU, ZA, ZW, AM, AZ, BY, 
KG, KZ, MD, RU 

GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL , PT, SE, TR, BF, 
BJ, CF, CG, CI, CM/ GA,*GN, GQ, GW, ML, MR, NE , SN, TD, TG 
A5 20020515 AU 2002-13838 20011106 

US 2000-705917 A 20001106 
WO 2001-DK731 W 20011106 
A method of recombinantly producing a non-bovine pre-prochymosin 
, prochymosin or chymosin derived from ruminant 

species including deer species, buffalo species, antelope species, giraffe 
species, ovine species and caprine species; Camelidae species 
such as Camelus dromedarius; porcine species; or Equidae 
species, and use in milk coagulation for cheese manufg., is disclosed. 
The recombinant enzymes are used in milk coagulating compns . in cheese 
manufg. based on cow's milk and milk from any animal species which are 
used in cheese manufg. including camel's milk. In addn. to the potential 
of significantly improved chymosin prodn. cost-effectiveness, the 
provision of such non-bovine chymosin species at a com. level makes 
available chymosin products that are not only capable of clotting cow's 
milk at least as effectively as chymosin of bovine origin, but which, 
addnl., are capable of more effectively clotting milk from other animal 



RW: 



AU 2002013838 
PRIORITY APPLN. INFO 



AB 



species including milk of the source species. Specifically, the invention 

has made it possible to provide, for the first time, camel 

chymosin in sufficient quantities to render an industrial,- 

cost-effective and high quality prodn. of cheese based on camel 

•s milk possible, which, due to the scarcity of camel calf 

stomach material, has not hitherto been possible. Addnl . , it has been 

discovered that camel chymosin has a high clotting 

activity on cow 's milk, which renders the enzyme useful for manufg. 
cheese based on cow's milk. It was a surprising finding of the present 
inventors that camel chymosin has a specific K-casein 

hydrolyzing activity (Phe-Met 105/106), i.e. C/P ratio as defined herein 
below, which is superior to that of bovine chymosin. A higher 
C/P ratio implies generally that the loss of protein during cheese manufg. 
due to nonspecific protein degrdn. is reduced, i.e. the yield of cheese is 
improved, and that the development of bitter taste in the cheese during 
maturation is reduced. 
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AB DERWENT ABSTRACT: 

NOVELTY - Producing a non-bovine (pre- ) prochymosin or 
chymosin by cultivating a host cell that has been transfected 
with an expression vector comprising a coding sequence for the pre- 
prochymosin, prochymosin or chymosin. 

DETAILED DESCRIPTION - The method comprises: (a) isolating or 
constructing a nucleic acid sequence coding for the (pre-) 
prochymosin or chymosin; (b) constructing an expression 
vector comprising the coding sequence, and operably linked to it, 
expression signals permitting the (pre- ) prochymosin or 
chymosin to be expressed in a host cell; (c) transforming the 
host cell with the expression vector; (d) cultivating the transformed 
host cell so that the coding sequence is expressed; and (e) harvesting 
the pre -prochymosin, prochymosin or chymosin 

. INDEPENDENT CLAIMS are also included for the following: (1) a DNA 
construct capable of expressing non-bovine (pre-) prochymosin or 
chymosin comprising an expression vector having a nucleic acid 
sequence comprising a. gene coding for the (pre- ) prochymosin or 
chymosin and, operably linked to it, expression signals 
permitting the (pre- ) prochymosin or chymosin to be 

expressed in a host cell; (2) a host cell transformed with the DNA 

construct; (3) compositions comprising: (a) a non-bovine (pre-) 

prochymosin or chymosin produced by the method above; 

or (b) a milk clotting composition comprising a milk clotting bovine 

enzyme selected from prochymosin, chymosin or pepsin, 

and a non-bovine milk clotting enzyme selected from prochymosin 

, chymosin, pepsin and a microbial aspartic protease; and (4) 



methods of manufacturing cheese by: (a) adding a milk clotting amount of 
the composition of (3a) to milk and carrying out further manufacturing 
steps; or (b) adding a milk clotting amount of a non-bovine 
prochymosin or chymosin to the milk (which has a C/P 

ratio of 2-20) and carrying out further cheese manufacturing steps; or 
(c) adding a milk clotting amount of the composition of (3b) to the milk 
and carrying out further cheese manufacturing steps . 

BIOTECHNOLOGY - Preferred Method: The (pre- ) prochymosin or 
chymosin, or its fusion protein, is secreted over the host cell 
membrane. The yield of (pre-) prochymosin or chymosin 

milk clotting activity is at least 25% higher than the yield of bovine 
(pre-) prochymosin or chymosin milk clotting activity 

obtained when using, under identical conditions, the same vector, but 
with a coding sequence for bovine (pre-) prochymosin or 
chymosin. The method further comprises subjecting the harvested 
(pre-) prochymosin or chymosin to a deglycosylation 

treatment. The host cell is a cell expressing a deglycosylating enzyme. 
Specifically, the deglycosylating enzyme is endoH . In method (4), the 
milk is selected from cow's, camel's, buffalo, goat's or 
sheep's milk, or a mixture of any of these milk types. Preferably, the 
milk is cow's milk. The yield of cheese obtained is higher than the yield 
obtained under identical manufacturing conditions using the same amount 
of bovine (pre- ) prochymosin or chymosin. Preferred 

Construct: The construct comprises a sequence coding for a signal peptide 

for the (pre- ) prochymosin or chymosin. The expression 

signal comprises a promoter not natively associated with the coding 

sequence. The coding sequence is derived from a mammalian species 

consisting of a ruminant species, a Camelidae species, a 

porcine species, an Equidae species or a primate species. The ruminant 

species comprises deer, buffalo, antelope, giraffe, ovine or caprine 

species. Preferably, the coding sequence is derived from Camelus 

dromedarius . The nucleic acid sequence codes for a fusion protein 

consisting of the (pre-) prochymosin or chymosin. 

Preferably, the fusion protein comprises glucoamylase or its fragment. 
The expression vector is derived from pGAMpR (as described in Ward et 
al., Bio/Technology. 8: 435-440, 1990) by substituting the coding 
sequence of that vector for bovine prochymosin with a coding 
sequence for the non-bovine (pre- ) prochymosin or 
chymosin. Preferably, the expression vector is pGAMpR-C as 
contained in the Aspergillus niger.var. awamori strains deposited under 
the accession numbers CBS 108915 and CBS 108916. The DNA construct also 
comprises a sequence coding for a deglycosylating enzyme, specifically 
endoH. The coding sequence is a naturally occurring coding sequence. The 
coding sequence is derived from a naturally occurring coding sequence by 
one or more silent nucleotide substitution (s) . Preferred Host Cell: The 
host cell is A. niger var. awamori, specifically those strains deposited 
as CBS. 108915 or CBS 108916. Preferred Composition: The (pre-) 
prochymosin or chymosin is in substantially 
deglycosylated form. Preferably, the (pre- ) prochymosin or 
chymosin is derived from a Camelidae species, buffalo 

species, an ovine species or a caprine species. Preferably, the (pre-) 
prochymosin or chymosin, or the non-bovine milk 

clotting enzyme is derived from a C. dromedarius. The milk clotting 
activity ratio between the bovine and the non-bovine milk clotting enzyme 
is 1:99 to 99:1. 

USE - The method is useful for producing recombinant enzymes 
(specifically pre -prochymosin, prochymosin or 
chymosin) . These enzymes are useful in milk coagulating 
compositions, particularly in cheese manufacturing based on cow's milk 
and milk from any animal species (e.g. deer, buffalo, antelope, giraffe, 
ovine, caprine or camel species) . 

EXAMPLE - 2ml of precultures of transf ormants producing 
chymosin was used for inoculation of 2 0 ml medium followed by 
incubation (10 days, 37degreesC, 200 rpm) . After incubation, the cultures 
were centrifuged and the clear supernatants were collected. 




Chymosin activity was then determined. Among the tested 

transformants, the best producers were strains 21 and 28 (Centraalbureau 

voor Schimmelcultures (CBS) 108915 and 108916, respectively) . It was 

confirmed, by colony PCR, that all transformants only contained the 

Camelus dromedarius gene in that no bands were observed in any of 

the transformants using the bovine primer set, but bands were generated 

in all of the transformants using the camel chymosin 

primer set. (57 pages) 
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Extraction of camel rennet and its comparison with 
calf rennet extract 
Wangoh, J.; Far ah, Z.; Puhan, Z. 

Laboratorium fur Milchwissenschaf t , Eidgenossische 
Technische Hochschule Zurich, ETH Zentrum, 8092 
Zurich, Switzerland. 

Milchwissenschaf t, (1993) Vol. 48., No. 6, pp. 
322-325. 17 ref. 
ISSN: 0026-3788 
Journal 
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Camel rennet was extracted from camel calf abomasa by 
the method used for bovine rennet. The clotting activity was determined 
during extraction and activation. Both camel and cow abomasa 
extracts were fractionated, and the clotting activity of the fractions 
compared. Camel rennet coagulated camel milk slightly 
faster than cow milk, while calf rennet extract coagulated camel 
milk less readily than cow milk. The chymosin fraction of calf 
rennet showed weak activity on camel milk while the pepsin 

fraction coagulated it much more readily than cow milk. The first fraction 
of camel rennet coagulated cow and camel milk equally 

well, whereas the second fraction showed higher clotting activity with 

camel milk. It is concluded that the coagulation of camel 

milk by calf rennet is primarily due to the pepsin content of the calf 

rennet. The reported large variations in the ability of bovine rennet to 

coagulate camel milk can be explained by the differing pepsin 

content of the rennet used. Camel milk should therefore be 

coagulated with camel rennet or pepsin. 
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Purification and characterization of milk clotting 
enzymes from adult camel rennet 
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Cairo University, Egypt. 

Egyptian Journal of Dairy Science, (1991) Vol. 19, 
No. 2, pp. 315-325. 10 ref. 
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Journal 
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Adult camel rennet (ACR) was precipitated by 75% ammonium 
sulphate saturation. ACR extract contained approx. 94.9-95.2% pepsin and 
5.1-4.8% chymosin for the eluates obtained on DEAE-cellulose and 
Sephadex G-100 resp. The optimum temp, for proteolytic activity (PA) for 
both fractions was 30 deg C. The same eluates showed 2 optimum pH for PA 
at pH 2 and 4. The purified fraction from DEAE-cellulose fractionation was 
more heat stable than that obtained using Sephadex G-100 when tested for 
either PA or for milk clotting activity. Michaelis-Menten constant (Km) 
and max. velocity (Vmax) were 0.31, 5.36 and 0.76, 1.42 for the eluates on 
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DEAE-cellulose and Sephadex G-100 resp. Milk clotting time was decreased 
by adding EDTA, MnS04 CaCl2 and NaCl; and increased by adding CuS04 , 
ZnS04, and AgN03 . PA was stimulated when CuS04 and MnS04 were added, while 
it was inhibited by adding EDTA, NaCl, CaCl2, ZnS04 and AgN03 . 
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Enzymatic coagulation of camel milk. A 
study using soluble and immobilized chymosin 
Mehaia, M. A.; Abou-El-Kheir , A. M. ; Hablas, 
Kheir, A. M. Abou-El 
Dep. Food Sci., College Agric. 
Riyadh, Saudi Arabia. 
Milchwissenschaft , (1988) Vol. 
438-441. 27 ref . 
ISSN: 0026-3788 
Journal 
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German 

Mechanisms of the primary and the secondary phase of enzymic coagulation 
of camel milk were studied using soluble and immobilized 
chymosin. Effects of temp., pH and calcium concn. on clotting 
activity were studied. The activation energy was calculated to be 10 and 
32 kcal/mol for the primary and the secondary phases resp. When the pH was 
lowered from 6.6 to 5.6, about a 5-fold reduction in clotting times (CT) 
was obtained using soluble chymosin compared with a 4. 5 -fold 
reduction with immobilized chymosin. By increasing calcium 

concn. from 29 to 50 mM/litre, a 4-fold reduction in CT was observed at pH 
6.6 and a 1.3 -fold reduction at pH 5.6, using both forms of 
chymosin. Calcium appears to affect only the secondary phase and 
not the primary phase. It appears that the mechanism of enzymic 
camel milk coagulation is due primarily to a charge-neutralization 
process and conformation-change type of reaction occurring in the 
secondary phase. Lowering pH or increasing calcium would enhance this 
effect . 
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L8 ANSWER 56 OF 60 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
TI Dual-origin plasmids containing an amplifiable ColEl ori; 
temperature-controlled expression of cloned genes; 

for stable high-level expression of recombinant genes in Escherichia 

coli 

L8 ANSWER 57 OF 60 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
TI Genetic improvement of rennet -producing strains of Streptomyces rimosus; 
milk-clotting enzyme (conference abstract) 

L8 ANSWER 58 OF 60 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
TI Production of protein in native form; 

by immobilization of denatured protein and renaturation 

L8 ANSWER 5 9 OF 60 DRUGU COPYRIGHT 2 0 03 THOMSON DERWENT 
TI Contractile Activity of Calcitonin Gene-Related Peptide on Pulmonary 
Tissues. 
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CABA COPYRIGHT 2 003 CABI 
2002:14746 CABA 
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Recombinant lamb 



chymosin as an alternative coagulating 
enzyme in cheese production 
AUTHOR: Rogel j , I.; Perko, B. / Francky, A.; Penca, V. ; 

Pungercar, J. 

CORPORATE SOURCE: Zootechnical Department, Biotechnical Faculty, 12 30 

Domzale , Slovenia . 

SOURCE: Journal of Dairy Science, (2001) Vol. 84, No. 5, pp. 

1020-1026. 
ISSN: 0022-0302 
DOCUMENT TYPE: Journal 
LANGUAGE : English 
AB Recombinant lamb chymosin (RLC) was prepared 

and tested for its potential use in cheese production. The milk 
clotting activity and proteolytic activity of RLC were evaluated in 
comparison with commercial recombinant calf chymosin 

(RCC) , cow rennet (CR) and microbial coagulant (MC) . RLC, RCC and MC 
showed similar responses to pH, with a sharp increase of the coagulation 
time at pH 6.6-6.8 and decrease of curd firmness at the pH 6.5-6.6. In the 
case of CR, we observed two clear increases in the coagulation time and 
decreases in the curd firmness, at pH 6.4-6.5 and 6.6-6.8. Optimal 
clotting activity was obtained for RLC at 40 deg C, for both CR and RCC at 
45 deg C, and for MC at 60 deg C. The temperature instability of RLC at 
temperatures above 45 deg C could constitute a benefit in making hard 
cheese varieties. The additon of CaCl2 to milk resulted in enhanced 
clotting activity of all coagulants, most prominently for CR. The 
proteolytic activity of RLC was significantly lower from that of CR but 
not significantly different from the activity of RCC. The lower 
proteolytic activity in the cheese made with RLC did not have negative 
effect on organoleptic properties. The overall quality of the cheese made 
with RLC was at least comparable to that of the cheese made with RCC, and 
both cheeses were better scored than the cheese made with CR. 
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DOCUMENT NUMBER: 990401743 

TITLE: Hydrolysis of porcine beta -casein by bovine plasmin 

and bovine chymosin 
AUTHOR: Gallagher, D. P.; Singh, T. K.; Mulvihill, D. M. 

CORPORATE SOURCE: Department of Food Chemistry, University College, 

Cork, Irish Republic. 
SOURCE: Zeitschrift fur Lebensmittel-Untersuchung und 

-Forschung. A, Food Research and Technology, (1999) 

Vol. 208, No. 2, pp. 83-89. 13 ref . 
DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB The action of recombinant bovine chymosin and bovine 

plasmin, on porcine and bovine beta -casein was studied. Bulk 

milk collected from less than or equal to 4 sows between" 8 and 25 days 

post partum was used. Bovine plasmin rapidly hydrolysed porcine 

beta -casein at Lysl06-Argl07 , Lys49-Ile50 and Lysl68-Vall69 to yield 

gamma -caseins. Several peptides that had the same N-terminal amino acid 

sequence as porcine beta -casein were also produced. 

Plasmin hydrolysis sites determined by separating the pH 4.6-soluble 

peptides formed on hydrolysis were Lys33-Leu34, Lys49-Ile50, Lys95-Asp96, 

Lys98-Ala99, Lysl06 -Argl07 , Lysl08-Glyl09 and Lysl68 -Vall69 . 

Porcine beta -casein, like bovine beta -casein, was hydrolysed by 

bovine chymosin into 3 electrophoretic bands designated as 

porcine beta -I-, beta -II- and beta -Ill-casein, all of which had 

the N-terminal sequence of porcine beta -casein. Two initial pH 

4.6-soluble peptides formed on hydrolysis of porcine beta 

-casein by chymosin had N-terminal amino acid sequences 

commencing at porcine beta -casein amino acid 197, indicating 

that porcine beta -I-casein corresponded to fragment 1-196, 

while the sequences of 2 other small peptides commenced at amino acids 1 

and 207. The C-terminal cleavage site (s) leading to formation of 



porcine beta -II and beta -III casein were not determined. 
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Mohanty, A. K. ; Sunita Grover; Batish, V. K.; 
Mukhopadhyay , U. K. ; Grover, S. 

Molecular Biology Unit, National Dairy Research 
Institute, Karnal 132 001, Haryana, India. 
Indian Dairyman, (1995) Vol. 47, No. 12, pp. 29-33. 
10 ref. 

ISSN: 0019-4603 
Journal 
English 

Research on the use of recombinant DNA technology to 
produce a bovine chymosin suitable for use in the 
manufacture of buffalo milk cheese, and progress that has been 
made towards commercial production of a recombinant 
DNA-derived chymosin, are discussed. 
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Recombinant production of non-bovine chymosin and use 
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Rahbek-Nielsen, Henrik; Van Den Brink, Johannes 
Maarten 

Chr. Hansen A/S, Den.; Eidgenoessische Technische 
Hochschule Zuerich 
PCT Int. Appl., 57 pp. 
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Patent 
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AB A method of recombinantly producing a non-bovine pre- 
prochymosin, prochymosin or chymosin derived 

from ruminant species including deer species, buffalo species, 

antelope species, giraffe species, ovine species and caprine 

species; Camelidae species such as Camelus dromedarius; porcine 

species; or Equidae species, and use in milk coagulation for 

cheese manufg., is disclosed. The recombinant enzymes are used in milk 

coagulating compns. in cheese manufg. based on cow's milk and milk from 

any animal species which are used in cheese manufg. including camel's 

milk. In addn. to the potential of significantly improved chymosin prodn. 



cost-effectiveness, the provision of such non-bovine chymosin species at a 
com. level makes available chymosin products that are not only capable of 
clotting cow's milk at least as effectively as chymosin of bovine origin, 
but which, addnl . , are capable of more effectively clotting milk from 
other animal species including milk of the source species. Specifically, 
the invention has made it possible to provide, for the first time, camel 
chymosin in sufficient quantities to render an industrial, cost-effective 
and high quality prodn. of cheese based on camel's milk possible, which, 
due to the scarcity of camel calf stomach material, has not hitherto been 
possible. Addnl., it has been discovered that camel chymosin has a high 
clotting activity on cow 1 s milk, which renders the enzyme useful for 
manufg. cheese based on cow's milk. It was a surprising finding of the 
present inventors that camel chymosin has a specific K-casein hydrolyzing 
activity (Phe-Met 105/106), i.e. C/P ratio as defined herein below, which* 
is superior to that of bovine chymosin. A higher C/P ratio implies 
generally that the loss of protein during cheese manufg. due to 
nonspecific protein degrdn. is reduced, i.e. the yield of cheese is 
improved, and that the development of bitter taste in the cheese during 
maturation is reduced. 
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FSTA COPYRIGHT 2003 IFIS 
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Proteolytic activities of chymosin and porcine pepsin 
on buffalo, cow, and goat whole and . beta . -casein 
fractions . 

Awad, S.; Qiao-Qian Luthi-Peng; Puhan, Z. 
Correspondence (Reprint) address, Z. Puhan, Lab. of 
Dairy Sci., Inst, of Food Sci., Swiss Fed. Inst, of 
Tech., CH-8092 Zurich, Switzerland. Tel. +41 1 632 
5368. Fax +41 1 632 1156. E-mail 
puhan (a) ilw.agrl . ethz . ch 

Journal of Agricultural and Food Chemistry, (1998) 46 
(12) 4997-5007, 30 ref . 
ISSN: 0021-8561 
Journal 
English 

Proteolytic specificity and activity of a recombinant 
chymosin (Maxiren) and porcine pepsin on buffalo 
, cow [cattle], and goat whole casein (CN) and .beta.-CN were 
studied by analysing degradation products. Results suggest that 
hydrolysis of whole casein of buffaloes and goats by 
chymosin was similar to that of cow casein resulting in 

.alpha. .sub. s. sub. 1- I and .beta. -I, -II and -III as degradation fragments 

of .alpha. . sub. s. sub. 1- and .beta.-CN. The exception was goat 

.beta. -I which was resistant to further hydrolysis by chymosin 

but not to porcine pepsin at pH 5.4-6.2. Increasing NaCl concn. 

to . gtoreq.5% reduced proteolysis of .beta.-CN in all 3 species, but not 

that of . alpha . .sub. s . sub . 1-CN. Fragments of .beta. -I, -II and -III 

produced from .beta.-CN of the 3 species gave identical results 

with PAGE. . alpha. . sub. s . sub . 1-1 and its degradation fragments had in all 

3 species, regardless of different electrophoretic mobilities on PAGE, the 

same sequence of appearance. Results also indicated that chymosin 

and porcine pepsin attacked the same regions in buffalo 

and goat caseins as for cow . alpha .. sub . s . sub . 1- and .beta.-CN. 
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Chymosin and phytase. Made by genetic engineering.. 
(No. 10 in a series of articles to promote a better 
understanding of the use of genetic engineering.) 
Anon. 

Journal of Biotechnology, 1999, (January 8) , 67 (1) , 
77-80 (0 ref.) 
ISSN: 0168-1656 
Journal 



LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Rennet, which is traditionally obtained from calves* stomachs, is used in 
cheesemaking to coagulate milk proteins. Gist-brocade has 
produced rennet by cloning and expressing the DNA 
coding for calf stomach chymosin in Kluyveromyces lactis. The 
genetically modified K. lactis produces pro chymosin, 
which is then converted by acid to chymosin. The 
chymosin, brand name Maxiren, has a higher purity than calves' 
rennet and has been commercially produced since 1988. Another 
successful genetically engineered product is phytase enzyme 
(brand name Natuphos) . This enzyme, which is produced from 
genetically modified Aspergillus niger, is added to chicken and 
pig feed to release the phosphorus (essential for animal growth) 
from phytin in the feed. By adding Natuphos, the phosphorus level in the 
feed can be reduced. 
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